Tautomerism of xanthine and alloxanthine: a model for substrate recognition by xanthine oxidase.
Tautomerism of neutral xanthine and alloxanthine has been examined both in the gas phase and in aqueous solution. The tautomeric preference in the gas phase has been studied by means of semiempirical and ab initio quantum-mechanical computations with inclusion of correlation effects at the Møller-Plesset level, and from density-functional calculations. The influence of solvent on the relative stability between tautomers has been estimated from self-consistent reaction field calculations performed with different models. The results provide a detailed picture of tautomerism for these biologically relevant purine bases. The functional implications in the recognition by xanthine oxidase are analyzed from inspection of the interaction patterns of the most stable tautomeric forms. A model for the recognition of these purine derivatives in the enzyme binding site is discussed.